Unnatural bases specifically pairing with pyridin-2-one, 2-amino-6-(2-thienyl)purine and 2-amino-6-(2-furanyl)purine, were newly designed to replace 2-amino-6-(/V,iVdimethylamino)purine.
The syntheses of these nucleoside derivatives and the DNA fragments were examined.
INTRODUCTION
Studies of unnatural base pairs have provided valuable information about the mechanisms of nucleic acid biosyntheses, and will eventually lead to an expansion of the genetic alphabet 1 " 4 . We previously designed an unnatural base pair, 2-amino-6-(A',./V-dimethylamino)purine (designated as x) and pyridne-2-one (designated as y) (Fig. la) 5 , which showed sufficient specificity in transcription. The bulky dimethylamino group of x efficiently prevents the noncognate base pairing, such as x-U and x-C, in transcription. However, the dimethylamino group also interferes with the stacking interactions between the unnatural and the neighboring base pairs in a DNA duplex, hi addition, the dimethylamino group is spatially too large to accommodate y in the base pairing. Accordingly, the use of the x-y pair has still been restricted from further applications, such as replication.
To reduce the steric hindrance between the unnatural and the neighboring base pairs, we replaced the dimethylamino group of x with heterocycles, such as thipphene and furan (Fig. lb) ; Here, we describe the syntheses of nucleosides andamidites derived from 6-(2-thienyl)purines (la and lc) and 6-(2-furanyl)purines (lb and Id). 
RESULTS AND DISCUSSION
We first examined the photochemical syntheses of the 2'-deoxyribonucleosides of 1 a. The photochemical syntheses of ribonucleosides derived from 6-(2-thienyl)purine and 6-(5-methyl-2-furayl)purine have already been reported 5 . According to this procedure, photoarylation of the heterocydes was carried out with 2-isobutyrylamino-6-iodo-9-(2-deoxy-3,5-di-0-isobutyryl-p-D-ribofuranosyl)purine (2) in nitrogen-purged thiophene. After irradiation for 24 h, A^-isobutyrylamino-6-(2-thienyl)-9-(2-deoxy-3,5-di-Oisobutyryl-f)-D-ribofuranosyl)purine (3 a) was obtained in a 78% yield After the deprotection of the isobutyryl groups of 3a, the product was purified by C18-HPLC. However, the H'-NMR spectrum indicated that the product was contaminated by 2-amino-6-(2,2'-bithienyl)-9-(2-deoxy-3,5-di-O-aceyl-p-D-ribofuranosyl)purine (4); the ratio of 2'-deoxyribonudeosides of la to 4 is 9 : 1. The by-product may result from the addition of thiophene to the radical intermediate of 3 a during irradiation.
Then, we carried out the syntheses of 3 a and 2'-deoxyribonudeosides of lb (3b) by the palladium catalyzed coupling of 2 with tributylatannylthiophen or tributylatannylfuran 7 . By this coupling, 3 a and 3 b were obtained in 94% and 98% yields, respectively, and no byproducts were observed in the purified products after the deprotection. Similarly, the corresponding nudeosides without the 2-amino group, 6-(2-thienyl)-9-(2-deoxy-3,5-di-O-acetyl-p-D-ribofuranosyl)purine and 6-(2-furanyl)-9-(2-deoxy-3,5-di-<9-acetyl-p-D-ribofuranosyl)purine, were also synthesized from 6-iodo-9-(2-deoxy-3,5-di-0-acetyl-p-Dribofuranosyl)purine in 79% and 87% yields, respectively.
The 2'-<feoxyribonucleosides of la-d were converted to the corresponding amidites for DNA synthesis. The furanyl derivatives gradually decomposed under the basic conditions used in DNA synthesis. Thus, we synthesized DNA fragments containing the thienyl derivatives using the amidites. The enzymatic incorporation experiments using the DNA templates containing la and lc are in progress
